A putative DNA-binding domain in the NUCKS protein.
We have studied the DNA-binding properties of a NUCKS-derived, synthetic peptide containing an extended GRP motif. This peptide binds to random-sequence DNA, but did not bind preferentially to poly(dA-dT). A synthetic peptide with the same amino acid composition but with a random sequence did not bind to DNA, suggesting that the structure of the DNA-binding domain plays a pivotal role in the interaction with DNA. NMR and graphic modeling were employed to investigate the structure of the synthetic peptide. It was shown that the DNA-binding peptide constituted an alpha helix in phosphate buffer at pH 5.5. Docking results indicated an almost perfect fit for this small, helical peptide into the major groove of DNA with the possibility of four basic residues interacting with the phosphate backbone of DNA. One consensus site for phosphorylation by Cdk1 is located in the N-terminal end of the DNA-binding peptide. Upon phosphorylation of this site, the binding to DNA was completely prohibited. Immunofluorescence experiments showed that NUCKS was located in the nuclei in proliferating cells in interphase of the cell cycle, but was distributed throughout the cytoplasm in mitotic cells.